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ABSTRACT
Objectives: The effects of first trimester threatened abortions on prenatal and postnatal pregnancy outcomes.
Material and methods: Data from 24.835 pregnant women were retrospectively analysed. The pregnant women were 
divided into two groups according to whether they had a first trimester threatened abortion or not. The demographic data 
and prenatal, postnatal and labour outcomes were compared for the two groups. Those cases with miscarriages during their 
follow-up, pregnant women with systemic diseases, multiple pregnancies and patients who were diagnosed with cervical 
erosion and cervical polypoid formation during vaginal bleeding examinations were all excluded.
Results: The age (p < 0.001), ART pregnancy rate (p = 0.03) and nulliparity rate (p = 0.013) in those with the risk of miscar-
riage were statistically significantly higher than those without the risk. The gestational weeks (p < 0.001) and birth weights 
(p < 0.001) were significantly lower for the miscarriage group than in the control group. Hyperemesis gravidarum (p < 0.001), 
gestational diabetes mellitus (GDM) (p < 0.001) and placenta previa (p = 0.018) rates were statistically significantly and more 
frequent in the pregnancies with the threatened abortion group than in the control group. The rates of caesarean delivery 
were statistically significantly higher in the threatened abortion group (p < 0.001).
Conclusions: Threatened abortion between 6- and 14-weeks gestational age is a complication that may cause anxiety in 
the early weeks of pregnancy. But the treatment, follow-up and cause of threatened abortion all remain unclear.
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INTRODUCTION
The risk of miscarriage (threatened abortion) can be 
defined as either visible vaginal bleeding without cervical 
dilatation, or cervical dilation without vaginal bleeding in 
the early period of gestation.
Diagnosis is established when there is vaginal bleeding 
during speculum examination, a closed cervix and the pres-
ence of the fetal heart beat during ultrasonographic (USG) 
examinations [1]. Approximately 15–20% of all pregnancies 
have the risk of miscarriage [2]. Abortion occurs in approxi-
mately 50% of those pregnancies pre-diagnosed with the 
risk of miscarriage; however, it is predicted that 85–95% of 
pregnancies will possibly continue until the 24th gestational 
week if cardiac activity is detected by ultrasonography [3, 4].
As Lykke et al. [5] pointed out in 2010, several endome-
trial local factors such as local formation of thrombin, soluble 
fms-like tyrosine kinase-1, the down-regulation of both the 
epithelial E receptor-a and the progesterone receptor, and 
systemic factors such as progesterone and growth factors 
play a role in the continuation of pregnancy, from implanta-
tion to birth. Endocrine and inflammatory processes, particu-
larly those derived from the endometrium, and attachment 
of the embryo to the endometrial surface play significant 
roles in the smooth progress of ongoing pregnancies [6]. 
Problems in these processes may first lead to placental inva-
sion problems, followed by haemorrhages in the first trimes-
ter, and thus the risk of miscarriage or an actual miscarriage.
Pregnancy complications such as preeclampsia, intrau-
terine growth retardation (IUGR), low birth weight (LBW) and 
abruptio placentae are associated with placental problems; 
hence, the risk of these complications increases in the later 
weeks of pregnancies with the risk of miscarriage [7–11].
In our study, we aimed to examine the pregnancy out-
comes of the women with and without threatened abortion 
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who were treated at our clinic in order to, by comparison, 
identify the effects of threatened abortion on both prenatal 
and postnatal pregnancy outcomes.
MATERIAL AND METHODS
Our study was a retrospective review of the prenatal and 
postnatal outcomes of pregnancies that were examined, 
followed up, and delivered by physicians of Tepecik Educa-
tion and Research Hospital Obstetrics and Gynecology Clinic 
between January 2013 and January 2015. The study com-
menced following the approval of the Tepecik Training and 
Research Hospital Ethics Committee (Reference number: 
2017-9-1). The pregnant women in our study population 
were divided into 2 groups: those with the risk of miscar-
riage and those without the risk of miscarriage during the 
first trimester of pregnancy. The two groups were compared 
on the basis of body mass index (BMI), pregnancies after as-
sisted reproductive techniques (ART pregnancies), placental 
pathologies (placenta previa, abruptio placentae), preec-
lampsia, gestational diabetes mellitus (GDM), hyperemesis 
gravidarum, low birth weight (LBW), pregnancy complica-
tions (such as preterm birth, birth shape), and neonatal 
complications (such as newborn intensive care need and 
stillbirth). Cases with complete or incomplete miscarriages 
during the follow-up period, those with no fetal heartbeat 
in the USG, and pregnant women with systemic diseases 
or multiple pregnancies were all excluded from the study. 
Although included in the study at the beginning, those 
patients who were diagnosed with cervical erosion and 
cervical polypoid formation during their vaginal bleeding 
examination were subsequently excluded from the study.
The risk of miscarriage was defined as a pregnancy with 
visible vaginal bleeding but no cervical dilatation and with 
fetal heartbeats in the USG. Gestational age was determined 
according to the latest menstrual history or by the first tri-
mester crown-rump length measurements. The pregnancies 
that had a duration of less than 20 weeks or resulted in 
births < 500 g were accepted as nulliparous. The results of the 
pregnancies were retrospectively collected from the hospital 
information system, and the delivery room, newborn care 
room and intensive care registries. Our clinic uses the criteria 
of ACOG 2013 [12] for the diagnosis of preeclampsia and 
ADA criteria [13, 14] for the diagnosis of gestational diabetes 
mellitus (GDM). Infants born < 2.5 kg were defined as LBW, 
and those born > 4 kg were diagnosed with macrosomia.
The pregnancies that resulted in births before the 37th 
week of gestational age were defined as preterm pregnan-
cies, and the infants born without a heartbeat after the 20th 
gestational week were accepted as stillbirths. The pregnan-
cies with persistent nausea and vomiting accompanied by 
ketone positivity and 5% weight loss in the first trimester 
were accepted as hyperemesis gravidarum.
Statistical Analysis
The results are presented as frequencies and percent-
ages. Normality tests appropriate to the number of pregnan-
cies in this study were chosen, and normal distribution was 
accepted at a value of p > 0.05. Data with normal distribution 
were presented as mean ± SD and data without normal 
distribution were presented as median (min–max). An inde-
pendent sample t-test was used for parametric distributions, 
and the Mann–Whitney U-test was used for non-parametric 
distributions. The Chi-square test was used for categorical 
variables between groups. Logistic regression models were 
performed for the complications statistically determined 
to be associated with first trimester haemorrhage, and the 
results were presented as odds ratio (OR) (95% CI). P-val-
ues < 0.05 were considered significant. Statistical analyses 
were performed using SPSS 22.0 for Windows.
RESULTS
Overall, 24.838 pregnant women who were admitted to 
our hospital between January 2013 and January 2015 were 
retrospectively screened. 2.180 pregnancies were diagnosed 
as a threatened abortion with ICD 10 code but only 1.626 of 
those pregnancies were included in the study group. 554 out 
of the original 2.180 pregnancies with the risk of miscarriage 
did not meet the inclusion criteria. Only 19.434 pregnancies 
were included in the control group because 3.224 pregnan-
cies in the control group did not meet the inclusion criteria.
The demographic data of the pregnancies are sum-
marised in Table 1. The age (p < 0.001) and ART pregnancy 
rates (p = 0.03) in those with the risk of miscarriage were 
statistically significantly higher than those without the risk. 
Both the gestational weeks (p < 0.001) and birth weights 
(p < 0.001) of the pregnancies with the risk of miscarriage 
were significantly lower than the control group. The nul-
liparity rate of the pregnancies with the risk of miscarriage 
(p = 0.013) was statistically significantly higher than those 
without the risk. There was no statistically significant differ-
ence between mean BMI values and genders of the babies 
in both groups.
Table 2 summarises gestation, birth and newborn out-
comes of the pregnancies with and without the risk of mis-
carriage in the first trimester. Hyperemesis gravidarum was 
statistically significantly more frequent in the pregnancies 
with the risk of miscarriage than in those without the risk 
(p < 0.001 and OR: 3.42; 95% CI: 2.78–4.22). Similarly, GDM 
incidence was higher in the pregnancies with the risk of 
miscarriage than those without the risk (p < 0.001 and OR: 
1.62; 95% CI: 1.35–1.93). There was no statistically significant 
difference in preeclampsia rates between pregnancies with 
the risk of miscarriage and those of the control group (OR: 
0.94; 95% CI: 0.72–1.22). The incidence of placenta previa 
in pregnancies with a risk of miscarriage was significantly 
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higher than in the control group (p = 0.018 and OR: 1.59; 
95% CI: 0.90–2.80). There was no statistically significant dif-
ference in the frequency of placental detachment between 
pregnancies with the risk of miscarriage and those without 
the risk (OR 1.39; 95% CI: 0.65–2.99). In the group with first 
trimester miscarriage risk, the rates of caesarean delivery, 
the frequency of non-vertex head presentation delivery, and 
the number of primary caesarean sections were statistically 
significantly higher than those without threatened abortion 
(p < 0.001 and OR: 1.20; 95% CI: 1.09–1.33; p = 0.001 and 
OR: 1.16; 95% CI: 0.92–1.47; p < 0.001 and OR: 1.17; 95% 
CI: 1.02–1.33, respectively). Extremely preterm and very 
preterm incidence in the pregnancies with the risk of mis-
carriage were statistically higher than the control group 
(p < 0.001 and OR: 2.84; 95% CI: 2.14–3.77 and p = 0.07 and 
OR: 1.37; 95% CI: 0.98–1.92). Similarly, extremely low birth 
weight and very low birth weight rates were significant-
ly higher in the pregnancies with the risk of miscarriage 
than in the control group (p < 0.001 and OR: 2.48; 95% CI: 
1.87–3.28 and p = 0.007 and OR 1.51; 95%CI: 1.06–2.15). 
Newborn intensive care needs were higher for infants born 
after pregnancies with threatened abortion during the first 
trimester than those for infants born to the control group 
(p < 0.001 and OR: 1.34; 95% CI: 1.15–1.58). Moderate LBV, 
moderate preterm gestation, stillbirth and macrosomic in-
fantile incidence rates were similar in the pregnancies of 
both the risk of miscarriage group and the control group 
(Tab. 2).
Table 2. Comparison of the results of the pregnancies with the risk of miscarriage and those without the risk 
With Threatened 
Abortion (n, 1626)
Without Threatened 
Abortion (n,19434) P value
Odds
Ratio (95%CI)
Hyperemesis gravidarum (n, %) 106 (6.5%) 387 (%2) < 0.001 3.42 (2.78–4.22)
Gestational diabetes (n, %) 140 (8.6%) 1067 (5.5%) < 0.001 1.62 (1.35–1.93)
Preeclampsia (n, %) 61 (3.8%) 770 (4%) 0.673 0.94 (0.72–1.22)
Placenta previa (n, %) 13 (0.8%) 77 (0.4%) 0.018 1.59 (0.9–2.80)
Abruptio placentae (n, %) 7 (0.4%) 60 (0.3%) 0.473 1.39 (0.65–2.99)
Caesarean (n, %)
Primary caesarean section
969 (59.6%)
588 (36.2%)
10675 (54.9%)
6069 (31.2%)
< 0.001
< 0.001
1.20 (1.09–1.33)
1.17 (1.02–1.33)
Non-vertex presentation (n, %) 79 (4.9%) 815 (4.2%) 0.001 1.16 (0.92–1.47)
Preterm birth (n, %)
Extremely preterm (<28 weeks)
Very preterm (28-32 weeks)
Moderate preterm (32-37 weeks)
61 (3.8%)
39 (2.4%)
218 (13.4%)
263 (1.4%)
341 (1.8%)
2482 (12.1%)
< 0.001
0.07
0.116
2.84 (2.14–3.77)
1.37 (0.98–1.92)
1.05 (0.91–1.22)
LBW (n, %)
Moderate low birth weight
Very low birth weight
Extremely low birth weight
160 (9.8%)
36 (2.2%)
61 (3.7%)
1693 (8.7%)
286 (1.4%)
300 (1.5%)
0.124
0.007
< 0.001
1.14 (0.96–1.35)
1.51 (1.06–2.15)
2.48 (1.87–3.28)
Macrosomia (n, %) 84 (5.2%) 1009 (5.2%) 0.967 0.99 (0.79–1.24)
Need for newborn intensive care (n, %) 179 (11%) 1631 (8.4%) < 0.001 1.34 (1.15–1.58)
Stillbirth (n, %) 32 (2%) 280 (1.4%) 0.083 1.37 (0.9–1.96)
Table 1. Comparison of demographic data of first trimester threatened abortion non-first trimester miscarriage risk
Threatened Abortion (n, 1626) Without Threatened Abortion (n, 19434) P value
Age (mean ± SD) 28.04 ± 6.225 27.46 ± 6.185 < 0.001
BMI (mean ± SD) 26.4 ± 5.4 26.3 ± 5.3 0.441
Nulliparity (n, %)
Multiparity (n, %)
610 (37.5%)
1016 (62.5%)
6712(34.5%)
12723 (65.5%) 0.013
Pregnancy after ART  (n, %) 86 (5.3%) 463(4.2%) 0.03
Gestational week (median, min–max) 38 (20–42) 39 (20–42) < 0.001
Birth weight (median, min–max) 3167 (400–5450) 3200 (400–5750) < 0.001
Fetal sex (n, %)
Boy
Girl
837 (51.5%)
739 (48.5%)
9861 (50.7%)
9573 (49.3%)
0.556
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DISCUSSION
Although pregnancies with the risk of miscarriage in 
the first trimester constitute approximately 15–20% of all 
pregnancies, there is insufficient information in the litera-
ture about the complications that may occur during the 
post-diagnosis gestational weeks of these pregnancies [2]. 
The purpose of our study was to investigate the relation-
ship between the risk of miscarriage and other pregnancy 
complications in the first trimester of pregnancy.
In our study, consistent with the literature, the mean age 
of pregnancies with the risk of miscarriage was significantly 
higher than in the control group [11, 15]. Nulliparity and ART 
pregnancy rates in pregnancies with the risk of miscarriage 
were higher than in the control group. Similar to our study, 
there are studies showing that in ART pregnancies, the risk 
of miscarriage is higher than in spontaneous pregnancies 
[16]. The relationship between parity and the risk of miscar-
riage is contradictory in the literature [11, 15, 17]. We think 
that the differences in those results are due to differences 
in geographical and cultural conditions and the different 
criteria used by various researchers in control group selec-
tion. The mean gestational age and mean birth weight in 
pregnancies with the risk of miscarriage in the first trimester 
were lower than those in pregnancies without the risk of 
miscarriage. Since previous publications show that there is 
a relationship between the risk of miscarriage and preterm 
delivery, it would not be wrong to expect that the average 
gestational week and average birth weight would be lower 
than pregnancies without the risk of miscarriage [9, 11, 15, 
18–20]. There was no significant difference between the 
groups in terms of fetal sex and BMI (Tab. 1).
In our study, among the pregnancies with the risk of 
miscarriage in the first trimester, the incidence of accom-
panying hyperemesis gravidarum in the first trimester was 
higher than in the control group (OR: 3.42). Since there is not 
enough evidence in the literature regarding the incidence 
of hyperemesis gravidarum in pregnancies with the risk of 
miscarriage in the first trimester, it was not possible to com-
pare our results with other findings. Previous studies have 
shown a relationship between hyperemesis gravidarum and 
inflammation during pregnancy [19, 21, 22]. Therefore, as 
a result of inflammation that may occur in pregnancy in the 
first trimester, hyperemesis gravidarum can be expected in 
the pregnancies with the risk of miscarriage. Like the study 
by Evrenos et al. in 2014, we found the incidence of GDM 
higher in pregnancies with threatened abortion than in 
those without the risk [23].
Weiss et al. have shown that there may be an increase in 
the incidence of preeclampsia, which is a serious complica-
tion, in pregnancies with the risk of miscarriage [11]. Con-
versely, in our study, and in many instances in the literature 
there was no relationship between preeclampsia and the risk 
of miscarriage [7, 9, 19, 23]. In our study, placenta previa was 
more frequent in the patients with the risk of miscarriage in 
the first trimester than in the control group. Placenta previa 
and the risk of miscarriage were found to be inter-related in 
our results, and this result is like other results found in the 
literature [11, 18, 19, 24].
However, contrary to our results, there are publications 
that do not establish a relationship between placenta previa 
and the risk of miscarriage [23, 25]. Although we detected 
abruptio placentae more frequently in the group of patients 
with the risk of miscarriage than in the control group (OR 
95% CI 2.99), no significant difference was detected. Our 
abruptio placenta results are like many previous studies 
[9, 11, 18, 23, 24]. However, there are also publications link-
ing abruptio placentae with the risk of miscarriage [19].
Our study has demonstrated that there is an increase in 
the frequency of caesarean section, especially the frequency 
of primary caesarean section, in those pregnancies with 
the risk of miscarriage in the first trimester. Our results are 
supported by some of the literature [11, 23, 24]. However, 
there are also publications that report no change in caesar-
ean frequency in pregnancies with the risk of miscarriage 
[19, 25]. Like the study by Evrenos et al., we found that mal-
presentation frequency was higher in pregnancies with the 
risk of miscarriage than those without the risk [23].
In our study, and consistent with the literature, among 
the pregnancies with the risk of miscarriage, the rate of 
births before the 28th week and between the 28th and 32nd 
weeks was higher than in the control group [9, 11, 15, 19, 
23, 25]. Our study showed a moderate preterm birth rate 
of between 34 and 37 weeks which was similar in both the 
study and control groups. In a study conducted by Wijesiri-
wardana et al. [24], the preterm births were reported as oc-
curring before or after 34 weeks, and both groups of preterm 
births were more frequent in the pregnancies with the risk 
of miscarriage than those without the risk. In our study, the 
incidence of extremely LBW and very LBW were significantly 
higher in pregnancies with the risk of miscarriage in the 
first trimester than in the control group, and this finding is 
similar to our preterm delivery results. Several studies in the 
literature show similar results in terms of LBW [9, 18, 19, 25]. 
Like the preterm pregnancy results, there was no difference 
between the study and control groups in terms of moderate 
LBW ratios. Mulik et al. [18] subdivided LBW and found that 
moderate LBW ratios were higher in pregnancies with the 
risk of miscarriage. However, Dadkhah et al. contrary to other 
literature, reported that the rates for small for gestational 
age (SGA) pregnancies did not differ between the group with 
the risk of miscarriage and the group without the risk. [7]. 
In our study, the fact that only moderate preterm birth and 
moderate LBW ratio differences were not significant be-
tween groups can be explained by the fact that our hospital 
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is a tertiary hub that receives many referrals. Especially, since 
we are the reference hospital for western Turkey, preterm 
pregnancies are common in our hospital and our results 
may differ from results in other literature.
In our study, the incidence of macrosomic fetus and 
stillbirth in pregnancies with the risk of miscarriage did not 
differ from the control group. There are different conclusions 
in the literature on the incidence of stillbirths in pregnan-
cies with a first trimester miscarriage risk. In addition to the 
publications that support our results [15, 16, 18], there are 
also publications that have detected a significant relation-
ship between stillbirth frequency and the risk of miscarriage 
[19, 23, 24]. The babies born after the pregnancies with 
first trimester bleeding in the study required more infant 
intensive care than those in the control group (p < 0.001). 
Since the complications, such as preterm delivery and LBW, 
which will directly affect the baby, are more common in 
pregnancies with the risk of miscarriage, it is reasonable to 
expect an increase in the need for newborn intensive care 
in the pregnancies with the risk of miscarriage. In similar 
studies in the literature, the newborn intensive care need 
was more common in pregnancies with the risk of miscar-
riage than among those without the risk, as was the case in 
our study [19, 24]. A pregnancy with the risk of miscarriage 
is a complication that may occur in 1 out of 5 pregnant 
women and cause anxiety in pregnant women and their 
families [2]. There is still no definitive information on the 
complications that pregnant women with first trimester 
threatened abortion might encounter in the later weeks of 
gestation. Our study can contribute to the literature at this 
point. Our study is one of the rare studies in the literature 
that is single-centred, with a high number of patients and 
that compares pregnancy complications between a study 
group comprised of women with the risk of miscarriage in 
the first trimester with a control group without the miscar-
riage risk. Although the retrospective nature of our study 
can be regarded as a limitation, as is the case in similar 
studies in the literature, we believe that this limitation has 
been overcome by our strict patient selection criteria. In 
conclusion, treatment, follow-up and the cause of threat-
ened abortion in the first trimester remain unclear, and the 
miscarriage risk is a complication that may cause anxiety in 
the early weeks of the pregnancy.
We believe that multi-centred, randomised, controlled 
studies on the risk of miscarriage will help both pregnant 
women and physicians to be more knowledgeable about 
this complication.
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